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Rainfall production is a fundamental process within the Earth’s
hydrological cycle because it represents both a principal forcing term in
surface water budgets, and its energetics corollary, latent heating, is the
principal source of atmospheric diabatic heating. Latent heat release
itself is a consequence of phase changes between the vapor, liquid, and
frozen states of water. The properties of the vertical distribution of latent
heat release modulate large-scale meridional and zonal circulations
within the Tropics - as well as modify the energetic efficiencies of mid-
latitude weather systems. Both TRMM and GPM measurements have
been providing an accurate four-dimensional account of rainfall over the
global Tropics and mid-latitudes: information that can be used to
estimate the space-time structure of latent heating.

The Goddard Convective-Stratiform Heating (CSH) algorithm has been
used to retrieve latent heating (LH) associated with clouds and cloud
systems in support of the TRMM and GPM missions. The CSH algorithm
requires the use of a cloud-resolving model (CRM) to simulate LH
profiles to build look-up tables (LUTs). However, the current LUTs in the
CSH algorithm are not suitable for retrieving LH profiles at high latitudes
or winter conditions that are needed for GPM. The NASA Unified-
Weather Research and Forecasting (NU-WRF) model is used to simulate
three eastern continental US (CONUS) synoptic winter and three
western coastal/offshore events to build LUTs suitable for higher
latitude/cold season precipitation systems.

Introduction Goddard Latent Heating Algorithm
and Its Improvement

Goddard Latent Heating Algorithm Retrieved Latent Heating Structure


